Differences in expression and intracellular distribution of hexokinase isoenzymes in rat liver cells of different transformation stages.
The activity, intracellular distribution and mRNA expression of hexokinase isoenzymes were studied in normal rat liver, and in epithelial liver cells at different stages of neoplastic transformation, including non-tumorigenic and tumorigenic cell lines. In contrast to liver, all transformed cells exhibited only hexokinase I and II, which both showed significantly increased activity, hexokinase II being the more abundant form. In parallel, the mRNA expression of the two isoenzymes was elevated, indicating transcriptional control of gene expression. Hexokinase I and II were found in the cytosol and bound to mitochondrial membranes; the percentage of membrane-bound enzyme activity increased with the grade of transformation from 32% of total activity in normal liver up to 69% in dedifferentiated tumor cells. The ratio of hexokinase I/II was higher in the membrane fraction than in the cytosol. In all tissues studied hexokinase II could be resolved in two subtypes IIa and IIb by hydrophobic interaction chromatography. The relative proportion of cytosolic IIa and IIb varied significantly between normal liver (1:1) and transformed cells, and among cells of different transformation stages (4:1 to 1:10). IIa demonstrated the main activity in the more differentiated, IIb in the less differentiated cell lines. IIa-activity showed a good correlation with the intracellular glucose 6-phosphate concentration of the cells. The data indicate that neoplastic cell transformation is accompanied by progressive alterations in the proportion and subcellular distribution of hexokinase isoenzymes I and II.